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DETAILED ACTION 



Introduction 



1. 



Claims 1-28 of U.S. Application 09/989,777 are currently pending. 



2. 



The application was originally filed on filed on 1 1/19/2001. 



3. 



This action is non-final. 



Claim Rejections - 35 USC § 102 



4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



5. The prior art used for these rejections is as follows: 



a. U.S. Patent 7,089,175 to Nemecek et al. (Henceforth referred to as 
Nemecek et al. ) 

6. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

7. Claims 1-28 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nemecek et al. 
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8. In regards to Claim 1 , Nemecek et al. teaches the following limitations: 

1. A method for performing a sleep operation in a system that includes a device under 
test and an emulator device, said method comprising: 

a) executing instructions on said device under test; 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

b) emulating the functions of said device under test by operating said emulator device in 
lock-step fashion with said device under test; and 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

c) performing a sleep operation, comprising: 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

d) upon receiving a first signal that indicates that a sleep function is to be 
performed, initiating said sleep function at said device under test; 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

c2) turning off one or more clock of said device under test; and 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

c3) discontinuing execution of instructions that are performed in lock-step by said 
emulator device upon turning off said clock. 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

9. In regards to Claim 2, Nemecek et al. teaches the following limitations: 

2. The method of Claim 1 wherein said clock comprises an internal CPU clock. 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

10. In regards to Claim 3, Nemecek et al. teaches the following limitations: 
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3. The method of Claim 2 wherein said first signal is generated by said device under test 
and is transmitted internally to a register that indicates that a sleep function is to be 
performed. 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

1 1 . In regards to Claim 4, Nemecek et al. teaches the following limitations: 

4. The method of Claim 1 further comprising: 

when said sleep function has been completed by said device under test, turning 
on said clock and sending a second signal from said device under test to said emulator 
device; 

(See Nemecek et al„ especially: col. 3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

receiving said second signal at said emulator device; 

(See Nemecek et al., especially: col. 3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

determining the number of clock signals received at said emulator device since 
said second signal was received; and 

(See Nemecek et al., especially: col. 3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

resuming execution of said instructions that are performed in lock-step at said 
emulator device when said determined number of clock signals received at said emulator 
device since said second signal was received equals a predetermined value. 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

12. In regards to Claim 5, Nemecek et al. teaches the following limitations: 

5. The method of Claim 4 wherein said device under test further comprises a 
microcontroller and wherein said first signal comprises a first bit, said first bit received at 
a register of said microcontroller to indicate that a sleep function is to be performed. 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

13. In regards to Claim 6, Nemecek et al. teaches the following limitations: 

6. The method of Claim 5 wherein said emulator device further comprises a Field 
Programmable Gate Array (FPGA) device. 
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(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

14. In regards to Claim 7, Nemecek et al. teaches the following limitations: 

7. A method for performing a stall operation in a system that includes a device under test 
and an emulator device, said method comprising: 

a) executing instructions on said device under test; 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

b) emulating the functions of said device under test by operating said emulator device in 
lock-step fashion with said device under test; and 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

c) performing a stall operation, comprising: 

(See Nemecek et al., especially: col. 10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

c1 ) said device under test conveying clock signals to said emulator device; 

(See Nemecek et al., especially: col. 10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

c2) upon receiving a first signal that indicates that a stall function is to be 
performed, initiating said stall function at said device under test; 

(See Nemecek et al., especially: col.10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

c3) upon receiving said first signal, discontinuing said sending of said clock 
signals from said device under test to said emulator device; and 

(See Nemecek et al., especially: col.10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

c4) discontinuing execution of said instructions that are performed in lock-step at 
said emulator device while said sending of said clock signals is discontinued. 
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(See Nemecek et al., especially: col. 10, lines 29-43 which refers to "half and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

15. In regards to Claim 8, Nemecek et al. teaches the following limitations: 

8. The method according to claim 7 wherein said device under test is a microcontroller 
and wherein said emulator device includes a field programmable gate array (FPGA), said 
clock signals further comprising signals from said microcontroller central processing unit 
clock. 

(See Nemecek et al., especially: col.8, line 48 to col. 9, line 6; col. 10, line 51 to 
col. 11, line 41) 

16. In regards to Claim 9, Nemecek et al. teaches the following limitations: 

9. The method of Claim 8 further comprising: resuming sending of said clock signals from 
said device under test to said emulator device when said stall function has been 
completed by said device under test, said emulator device operable upon receiving said 
clock signals to resume execution of said instructions that are performed in lock-step. 

(See Nemecek et al., especially: col.8, line 48 to col. 9, line 6; col. 10, line 51 to 
col.11, line 41) 

17. In regards to Claim 10, Nemecek et al. teaches the following limitations: 

10. A method for performing a sleep operation, comprising: 

executing a sequence of instructions by a device under test, said device under 
test including at least one clock for generating clock signals; 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

executing said sequence of instructions by an emulator device emulating the 
functions of said device under test, said emulator device executing said sequence of 
instructions in lock-step fashion with said device under test; 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

receiving a first signal at a register of said device under test that indicates that a 
sleep function is to be initiated; 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

initiating said sleep function at said device under test upon receipt of said first 

signal; 
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(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

turning off said at least one clock of said device under test; and 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

discontinuing execution of instructions that are performed in lock-step by 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

said emulator device upon said turning off of said clock. 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

18. In regards to Claim 1 1 , Nemecek et al. teaches the following limitations: 

11. The method according to claim 10 wherein said device under test is a microcontroller 
and wherein said emulator device includes a field programmable gate array (FPGA). 

(See Nemecek et al., especially: col. 8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

19. In regards to Claim 12, Nemecek et al. teaches the following limitations: 

12. The method of Claim 1 1 wherein said at least one clock includes a microcontroller 
CPU clock. 

(See Nemecek et al., especially: col. 8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

20. In regards to Claim 13, Nemecek et al. teaches the following limitations: 

13. The method of Claim 12 further comprising: 

when said sleep function has been completed by said device under test, 
resuming generation of clock signals at said device under test and coupling said clock 
signals to said emulator device; 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

when said sleep function has been completed by said device under test, sending 
a second signal from said device under test to said emulator device; 
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(See Nemecek et al., especially: col. 3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

receiving said second signal at said emulator device; 

(See Nemecek et al., especially: col. 3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

determining the number of clock signals received at said emulator device since 
said second signal was received; and 

(See Nemecek et al., especially: col. 3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

resuming execution of said instructions that are performed in lock-step at said 
emulator device when said determined number of clock signals received at said emulator 
device since said second signal was received equals a predetermined value. 

(See Nemecek et al., especially: col. 3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

21. In regards to Claim 14, Nemecek et al. teaches the following limitations: 

14. The method according to claim 13 wherein said device under test is a microcontroller 
and wherein said emulator device includes a field programmable gate array (FPGA). 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

22. In regards to Claim 15, Nemecek et al. teaches the following limitations: 

15. The method of Claim 14 wherein said first signal is a first bit, said sleep function 
initiated upon the receipt of said first bit at a register of said microcontroller. 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

23. In regards to Claim 16, Nemecek et al. teaches the following limitations: 

16. A method for performing a stall operation, comprising: 

executing a sequence of instructions by a device under test; 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 
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executing said sequence of instructions by an emulator device emulating the 
functions of said device under test, said emulator device executing said sequence of 
instructions in lock-step fashion with said device under test; 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

said device under test sending clock signals to said emulator device; receiving a 
first signal at a register of said device under test that indicates that a stall function is to be 
initiated; 

(See Nemecek et al., especially: col.10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

initiating said stall function at said device under test upon receipt of said first 

signal; 

(See Nemecek et al., especially: col.10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

discontinuing said sending of said clock signals from said device under test to 
said emulator device upon initiation of a stall function at said device under test; and 

(See Nemecek et al., especially: col.10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

discontinuing execution of said sequence of instructions at said emulator device 
while said sending of said clock signals is discontinued. 

(See Nemecek et al., especially: col.10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

24. In regards to Claim 17, Nemecek et al. teaches the following limitations: 

17. The method according to claim 16 wherein said device under test is a microcontroller 
and wherein said emulator device includes a field programmable gate array (FPGA). 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col.10, line 51 to 
col.11, line 41) 

25. In regards to Claim 18, Nemecek et al. teaches the following limitations: 

18. The method according to Claim 17 wherein said clock signals further comprise 
signals from a central processing unit clock of said microcontroller. 



Application/Control Number: 09/989,777 
Art Unit: 2123 



Page 10 



(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

26. In regards to Claim 19, Nemecek et al. teaches the following limitations: 

19. The method of Claim 18 further comprising: resuming sending of said clock signals 
from said device under test to said emulator device when said stall function has been 
completed by said device under test, said emulator device operable upon receiving said 
clock signals to resume execution of said sequence of instructions. 

(See Nemecek et al., especially: col. 10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

27. In regards to Claim 20, Nemecek et al. teaches the following limitations: 

20. The method of Claim 19 wherein said sequence of instructions comprises the core 
processing functions of said microcontroller. 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

28. In regards to Claim 21 , Nemecek et al. teaches the following limitations: 

21. An in-circuit emulation system comprising: 

a device under test that executes a sequence of instructions, said device under 
test operable, upon receiving a first signal, to initiate a stall function; 

(See Nemecek et al., especially: col.10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

an emulator device for emulating the functions of said device under test, said 
emulator device operable so as to execute said sequence of instructions in lock-step 
fashion with said device under test, said emulator device configured for receiving clock 
signals sent by said device under test; and 

(See Nemecek et al., especially: col.10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

wherein said device under test sends clock signals to said emulator device, said 
device under test operable, upon receiving said first signal, to discontinue sending said 
clock signals to said emulator device, and said emulator device operable, upon said 
discontinuation of said clock signals from said device under test, to discontinue execution 
of said sequence of instructions. 
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(See Nemecek et al., especially: col. 10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

29. In regards to Claim 22, Nemecek et al. teaches the following limitations: 

22. The in-circuit emulation system of Claim 21 wherein said device under test is a 
microcontroller, said microcontroller operable to resume sending said clock signals to 
said emulator device when said stall function has been completed by said 
microcontroller, said emulator device operable upon receiving said clock signals to 
resume execution of said sequence of instructions. 

(See Nemecek et al., especially: col. 10, lines 29-43 which refers to "halt" and 
"break" signals; and also col. 13, lines 6-53 which refers to "break", "stop", 
"interrupt", and "reset") 

30. In regards to Claim 23, Nemecek et al. teaches the following limitations: 

23. The in-circuit emulation system of Claim 22 wherein said clock signals further 
comprise signals from a central processing unit clock of said microcontroller. 

(See Nemecek et al., especially: col. 8, line 48 to col. 9, line 6; col. 10, line 51 to 
col.11, line 41) 

31 . In regards to Claim 24, Nemecek et al. teaches the following limitations: 

24. The in-circuit emulation system of Claim 23 wherein said emulator device comprises 
a field programmable gate array (FPGA). 

(See Nemecek et al., especially: col. 8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

32. In regards to Claim 25, Nemecek et al. teaches the following limitations: 

25. An in-circuit emulation system comprising; 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

a device under test that executes a sequence of instructions, said device under 
test operable, upon receiving a first signal, to initiate a sleep function at said device under 
test and to turn off a clock of said device under test; and 

(See Nemecek et al., especially: col. 3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 1 1 to col. 17, line 5) 

an emulator device for emulating the functions of said device under test, said 
emulator device operable so as to execute said sequence of instructions in lock-step 
fashion with said device under test, said emulator device operable, upon said turning off 
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of said clock to discontinue execution of said sequence of instructions at said emulator 
device. 

(See Nemecek et al. f especially: col. 3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 



33. In regards to Claim 26, Nemecek et al. teaches the following limitations: 

26. The in-circuit emulation system of Claim 25 wherein said device under test comprises 
a microcontroller, said device under test operable when said sleep function has been 
completed by said device under test to turn on said at least one clock and to send a 
second signal to said emulator device, said emulator device operable upon receiving said 
second signal to determine the number of clock signals received at said emulator device 
since said second signal was received and said emulator device operable to resume 
execution of said sequence of instructions when said determined number of clock signals 
received at said emulator device since said second signal was received equals a 
predetermined value. 

(See Nemecek et al., especially: col.3, lines 25-32 and 43-48; Figs. 9 and 10 and 
associated text at col. 16, line 11 to col. 17, line 5) 

34. In regards to Claim 27, Nemecek et al. teaches the following limitations: 

27. The in-circuit emulation system of Claim 26 wherein 22 device under test is a 
microcontroller, said at least one clock further comprising a central processing unit clock 
of said microcontroller. 

(See Nemecek et al., especially: col.8, line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 

35. In regards to Claim 28, Nemecek et al. teaches the following limitations: 

28. The in-circuit emulation system of Claim 27 wherein said emulator device comprises 
a field programmable gate array (FPGA). 

(See Nemecek et al., especially: col.8 t line 48 to col.9, line 6; col. 10, line 51 to 
col.11, line 41) 



Response to Arguments 

Re: Claim Rejections - 35 USC § 102 
36. Examiner has found the following argument in applicant's remarks (filed 
7/13/2006, see p. 13) to be persuasive: 
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As such, Profit neither teaches nor suggests the recited limitation of 
independent Claim 1 because Profit teaches synchronization between 
different emulator components (processor emulator 202 and hardware 
simulator 210) that model the target hardware whereas independent 
Claim 1 recites lockstep operation between the device under test and the 
emulator device, as claimed. 

37. The Profit reference has been withdrawn, and the Nemecek et al. reference has 
been applied instead. 

Conclusion 

38. The following prior art, made of record and not relied upon, is considered 
pertinent to applicant's disclosure. 

39. U.S. Patent 7,076,420 to Snyder et al. (See Fig.3, Item 318; col.3, lines 39-50; 
col. 8, line 45 to col. 9, line 3; col.11, lines 7-15; and claim 1.) 

40. U.S. Patent 6,922,821 to Nemecek. (Does not qualify as 35 U.S.C. § 102 art 
because of the same inventive entity as in the instant application, and the filing 
date of the reference). 

41. U.S. Patent 6,957,180 to Nemecek. (Does not qualify as 35 U.S.C. § 102 art 
because of the same inventive entity as in the instant application, and the filing 
date of the reference). 

42. U.S. Patent 7,099,818 to Nemecek. (See claim 18. Does not qualify as 35 U.S.C. 
§ 102 art because of the filing date of the reference). 
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Correspondence Information 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a biweek, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Paul Rodriguez can be reached at (571) 272-3753. 

Any response to this office action should be faxed to (703) 872-9306, 

or mailed to: 

USPTO 

P.O. Box 1450 

Alexandria, VA 22313-1450 

or hand carried to: 

USPTO 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the Tech Center 2100 Receptionist, whose 
telephone number is (571) 272-2100. 



Ayal I. Sharon 
Art Unit 2123 
September 8, 2006 




